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Description 

[0001] The invention relates to a shaving apparatus 
comprising at least two shaving heads, each having an 
external cutting member and an internal cutting member 
which is drivable relative said external cutting member, 
each external cutting member having shaving fields with 
hair-entry apertures of different types, including one 
type for cutting long hairs and one type for cutting short 
hairs. 

[0002] Such a shaving apparatus is known from 
US-A-3,564,715 (PHN 2515). In this shaving apparatus 
the external cutting member has a plurality of compar- 
atively small shaving fields with two different types of 
hair-entry apertures, i.e. slit-shaped hair-entry aper- 
tures and round hair-entry apertures. The different fields 
in the cutting member are arranged in an alternating 
fashion. The slit-shaped radially oriented hair-entry ap- 
ertures also enable long hairs to be caught and cut off 
or trimmed satisfactorily. However, the skin can pene- 
trate deeper into the slit-shaped hair-entry apertures 
(bulge through) so that, in order to preclude irritation of 
the skin, a larger thickness of the external cutting mem- 
ber has been selected at th is location . The shaving fields 
with the round and small hair-entry apertures enable the 
hairs to be severed as closely as possible because at 
these locations the external cutting member has a small- 
er thickness than at the locations of the shaving fields 
with the slits. The smaller hair-entry apertures ensure 
that no irritation of the skin occurs. Thus, the thicker cut- 
ting-member portions with the slit-shaped hair-entry ap- 
ertures provide a kind of coarse shave or pre-shave and 
the thinner portions provide a close or final shave. 
[0003] It is an object of the invention to improve a 
shaving apparatus of the type defined in the opening 
paragraph, so as to improve the shaving performance, 
i.e. so as to achieve that long hairs are caught and 
trimmed properly and short hairs are severed as closely 
as possible, this in conjunction with skin-friendly shav- 
ing, i.e. minimal irritation of the skin. 
[0004] To this end, the invention provides an appara- 
tus according to claim 1 . Viewed over the entire shaving 
field, which is formed by the overall area of ail the ex- 
ternal shaving fields, this gives the effect of a central 
shaving field with hair-entry apertures of the same type 
and outer shaving fields with hair-entry apertures of an- 
other type. Larger adjacent shaving fields having hair- 
entry apertures of the same type are obtained than in 
accordance with the above-mentioned US-A- 
3,564,715. It has been found that such an arrangement 
of shaving fields results in a distinct improvement of the 
shaving performance. 

[0005] A preferred embodiment is characterized in 
that the shaving fields for cutting long hairs are remote 
from one another. The shaving movements over the skin 
are such that hairs to be severed newly first come into 
contact with the shaving fields situated at the outside, 
viewed from the center of the overall shaving area. It is 



therefore favorable when in particular long hairs are 
caught and trimmed off at this location. Subsequently, 
the short hairs or hairs already trimmed are cut off as 
closely as possible in the shaving fields which are di- 
5 rected towards one another, i.e. form the afore-men- 
tioned central shaving field. 

[0006] In another embodiment the shaving fields for 
cutting long hairs can be directed towards one another. 
Short hairs are now severed in the afore-mentioned out- 

10 er shaving fields. This has the advantage that in the case 
of bearded persons, who effect shaving along the beard 
edge, long hairs at the beard edge are not caught. In the 
example mentioned in the preceding paragraph this 
could be the case, which might result in a painful kind 

is of hair tugging. 

[0007] Preferably, the hair-entry apertures for cutting 
long hairs are substantially radially oriented slits which 
extend up to the edge of the external cutting member, 
and those for cutting short hairs are small round or oval 

20 apertures, the thickness of the external cutting member 
at the location of the slits being greater than at the loca- 
tion of the small apertures. 

[0008] In principle, this has already been described in 
US-A-3,564,715. Slits which extend up to the edge of 

25 the cutting member promote the easy entry of hairs. 
However, as already stated hereinbefore, the skin can 
bulge through further than in small apertures, so that the 
thickness of the cutting member at the location of the 
slits should be greater in order to preclude irritation of 

30 the skin. At the location of the small hair-entry apertures 
the cutting member can be thinner so that at this location 
the hairs can be severed as closely as possible, yet with- 
out causing any irritation of the skin. 
[0009] The hair-entry apertures for cutting long hairs 

35 can, for example, have the shape of a tuning fork. It has 
been found that shaving heads with such a pattern of 
hair-entry apertures perform well for persons with heavy 
beards. 

[001 0] When the hair-entry apertures for cutting long 
40 hairs are formed by a double row of slits the shaving 
apparatus is better suited for persons with a more sen- 
sitive skin. 

[0011] However, it is alternatively possible to form all 
the hair-entry apertures of an external cutting member 

45 as substantially radially oriented slits, the slits of a shav- 
ing field of one type being wider than those of a shaving 
field of the other type. Thus, for example the slits situ- 
ated in outer shaving fields are wider than the slits situ- 
ated in the central shaving field. The greater width of the 

50 slits at the periphery allows the long hairs to be caught 
more easily. The slits in the central field should have 
such a width that no irritation of the skin occurs. 
[0012] A further embodiment is characterized in that 
the shaving heads are pivotable in such a manner that 

55 the shaving surface defined by the surfaces of all the 
external cutting members can be adjusted to adopt a 
concave or a convex shape. When in a shaving appa- 
ratus the shaving fields for cutting long hairs are directed 
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towards one another and the shaving surface is set to 
an outwardly convex position the effect of the final shave 
is promoted, while in the case that in such a shaving 
apparatus the shaving surface is set to an inwardly con- 
cave position the pre-shave effect is enhanced. It is to 5 
be noted that making a shaving surface of a rotary shav- 
ing apparatus concave or convex and the means for this 
are known per se, for example from WO-A-9602368 
(PHN 14930), or US 4,318,223 (PHN 9600), or US 
4,168,570 (PHN 8748). 

[0013] Another embodiment is characterized in that 
the externa! cutting members are rotatable through 
1 80°. This makes it possible to interchange the positions 
of the shaving fields for pre-shaving and final shaving. 
[0014] The shaving apparatus in accordance with the 
invention thus has a number of different functions, which 
make it very suitable for persons having particular wish- 
es as regards shaving (tailor-made). For example, per- 
sons with a sensitive skin can select a shaving position 
which minimizes irritation. Other persons having a less 
sensitive skin and wishing to minimize the shaving time 
can select another position. 

[0015] Some embodiments of the invention will now 
be described in more detail, by way of examples, with 
reference to the drawings. In the drawings: 

Fig. 1 is a perspective view of a shaving apparatus 

* having three shaving heads, 
Fig. 2 is a plan view of a triple-head shaving appa- 

* ratus, in which the shaving fields with hair-entry ap- 
ertures for cutting long hairs are remote from one 
another, 

Fig. 3 is a plan view similar to that in Fig. 2 but with 
hair-entry apertures for cutting long hairs being di- 
rected towards one another, 

Figs. 4, 5 and 6 show some other examples of pat- 
terns of hair-entry apertures in a triple-head shaving 
apparatus, 

Figs. 7 and 8 are side views of a triple-head shaving 
apparatus, in which the shaving-head surface has 
a convex shape and a concave shape, respectively, 
Fig. 9 is a plan view of a two-head rotary shaving 
apparatus in accordance with the invention, and 
Fig. 1 0 is a plan view of a two-head vibratory shav- 
ing apparatus in accordance with the invention. 

[0016] The rotary shaving apparatus shown in Fig. 1 
has a housing 1 with a shaving-head holder 2 which is 
detachable from the housing or hingeable with respect 
to the housing. I n the holder three shaving heads 3, also 
referred to as cutting units, are mounted, which heads 
each comprise an external hair-cutting member 4 with 
hair-entry apertures 5 and an internal hair-cutting mem- 
ber 6 which is rotationally drivable with respect to said 
external cutting member. The internal hair-cutting mem- 
bers are driven by a motor, not shown, in the housing of 
the shaving apparatus. 

[0017] The external hair-cutting members 4 of the 



shaving heads 3 of the shaving-head holder 2 shown in 
Fig. 2 each have two shaving fields 7, 8 with different 
types of hair-entry apertures, i.e. one type with substan- 
tially radially oriented slits 9 and another type with small 
more or less round apertures 1 0. In reality, the last-men- 
tioned apertures are substantially reniform. The two 
shaving fields are substantially equal in size. The shav- 
ing fields 7 with the slits are mainly intended for cutting 
or trimming long hairs, while the shaving fields 8 with 
the small apertures are intended for cutting the hairs as 
closely as possible. The slits are better capable of catch- 
ing long hairs than the small apertures. However, the 
slits are more likely to cause irritation of the skin than 
the small apertures. Therefore, the thickness of the hair- 
cutting member at the location of the slits is greater than 
at the location of the small apertures. Thus, the shaving 
fields with the slits provide a kind of pre-shave effect and 
the shaving fields with the small apertures provide a 
close shave. In Fig. 2 the shaving fields with the slits 9 
of the three cutting members, i.e. the fields for properly 
catching and trimming long hairs, are remote from one 
another, while the shaving fields 8 with the small aper- 
tures 10, i.e. for severing short hairs as closely as pos-, 
sible, are directed towards one another. 
[0018] In Fig. 3 the orientation of the shaving fields 
has been rotated through 180° with respect to the shav- 
ing fields in Fig. 2. A shaving apparatus with such an 
orientation of the shaving fields is better suitable for a t 
person who wish to shave an area adjacent the beard 
edge. The 1 80° rotation of the external cutting members 
4 can be effected simply by the user by removing the 
cutting units 3 from the holder 2 and replacing them in 
the holder in a position rotated through 1 80°. Obviously, 
the cutting units should be locked against rotation. 
[001 9] Figs. 4-6 shows some other shapes of hair-en- 
try apertures. In Fig. 4 the slit-shaped apertures are 
shaped as tuning forks 11. These shaving heads are 
found to be more suitable for persons with heavy 
beards. 

[0020] In Fig. 5, on the other hand, the hair-entry ap- 
ertures for pre-shaving take the form of a double row of 
slits 12. Owing to the presence of an annular ridge 13 
between the two rows of slits the external cutting mem- 
ber supports the skin more effectively at the location of 
the slits than in the case of the cutting member shown 
in Fig. 2. In the present example the shaving fields for 
final shaving are approximately twice as large as the 
shaving fields for pre-shaving. This type is better suited 
for persons with a sensitive skin. In the examples of 
Figs. 4 and 5 the final-shaving fields 8 are the same as 
shown in Fig. 2, i.e. with small apertures 10. 
[0021] In Fig. 6 all the hair-entry apertures, i.e. both 
those for long hairs and for short hairs, are shaped as 
slits. The shaving fields 14 for long hairs, however, have 
wide slits 16 and the shaving fields 15 for short hairs 
have narrow slits 17. In these examples it is obviously 
also possible to rotate the cutting members through 
180°. 
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[0022] Figs. 7 and 8 illustrate the effect of making the 
total shaving surface concave and convex. The total 
shaving surface may be defined as approximately the 
surface in which the individual shaving surfaces of the 
external cutting members extend. In these Figures the 
total shaving surface bears the reference numeral 18. 
The cutting members are pivotable in the shaving heads 
in such a manner that the parts of the cutting members 
with the hair-entry apertures which are directed towards 
one another can be pushed up simultaneously, which 
results in a kind of outwardly convex shaving surface 
(Fig. 7). Conversely, the parts of the cutting members 
with the outer hair-entry apertures can be pushed up, 
which results in a kind of inwardly concave shaving sur- 
face (Fig. 8). This promotes or reduces a certain shaving 
effect. Mechanisms for adjusting the cutting members 
are known per se. 

[0023] Fig. 9 shows the invention applied to a two- 
head rotary shaving apparatus. The shaving heads 
have two different types of shaving fields 19, 20 for pre- 
shaving and final shaving, fields of the same type being 
directed towards one another (20) and being remote 
from one another (19), respectively. 
[0024] Finally, Fig. 10 shows another example of the 
invention applied to a two-head shaving apparatus of 
the vibratory type. Shaving fields 21 with slit-shaped 
hair-entry apertures for catching long hairs are situated 
at the peripheries of the shear foils, i.e. remote from one 
another. The shaving fields 22 with the small apertures 
for short hairs are situated in the central area. The last- 
mentioned shaving fields are consequently directed to- 
wards one another. The thickness of the shear foil 23 
(external cutting member) at the location of the shaving 
field 21 with the slit-shaped hair-entry apertures is great- 
er than the thickness at the location of the shaving field 
22 with the small apertures. The shaving fields 21 with 
the slit-shaped apertures can also be directed towards 
one another by replacing the shear foils or the shaving 
heads, either with or without the internal cutting mem- 
bers. 

[0025] As an alternative to the replacement of the 
shear foils it Is possible to make the two shear foils 23 
adjustable, as described in US-A-5,459,927 (PHO 
93.515). In that case the shear foils must be provided 
with three shaving fields, i.e. two of the same type and 
one of the other type interposed between them. 
[0026] The external cutting members (shear foils) are 
preferably manufactured by means of an electrochemi- 
cal machining process (ECM). Such a process is carried 
out in an electrolytic solution of high ionic strength. The 
external cutting member to be processed then functions 
as the anode and the electrode of the ECM apparatus 
as the cathode. During electrochemical machining an 
electric current flows between the anode and the cath- 
ode. The electrode functions as the shaping tool for the 
formation of the slits and other apertures. During the 
process the cutting member arranged as the anode dis- 
solves at the locations where the slits and other aper- 



tures must be formed as metal hydride(s), hydrogen be- 
ing produced on the electrode surface. The difference 
in thickness of the cutting member can also be obtained 
by means of this electrochemical machining method by 

5 choosing the appropriate tools. 

[0027] It will be evident that the invention can also be 
applied to, for example, a four-head shaving apparatus. 
Furthermore, the 180° rotation of the cutting members 
can also be effected by means of some actuating mech- 

10 anism. Obviously, many variants of hair-entry apertures 
are possible for catching and trimming long hairs and 
cutting short hairs. The cutting member can be obtained 
not only by means of said electrochemical machining 
but also by means of a laser-machining process or an 

is etching process. 



Claims 

20 1 . a shaving apparatus comprising at least two shav- 
ing heads (3), each having an external cutting mem- 
ber (4) and an internal cutting member (6) which is 
drivable relative said external cutting member, each 
externa! cutting member having shaving fields with 

25 hair-entry apertures of different types, including one 
type (7) for cutting long hairs and one type (8) for 
cutting short hairs, characterized in that the shav- 
ing fields of the same type of two adjacent external 
cutting members are directed towards one another, 

30 wherein the site of the shaving fields in such that 
the effect of the arrangement in a central field with 
hair apertures of the same type and outer shaving 
fields with apertures of another type, so that show- 
ing with the central or the outer fields will yield dif- 

35 ferent shaving effects. 

2. A shaving apparatus as claimed in Claim 1 , char- 
acterized in that the shaving fields for cutting long 
hairs are remote from one another. 

40 

3. A shaving apparatus as claimed in Claim 1 , char- 
acterized in that the shaving fields for cutting long 
hairs are directed towards one another. 

45 4. a shaving apparatus as claimed in any one of the 
preceding Claims, characterized in that the hair- 
entry apertures for cutting long hairs are substan- 
tially radially oriented slits which extend up to the 
edge of the external cutting member, and those for 

50 cutting short hairs are small round or oval apertures, 
the thickness of the external cutting member at the 
location of the slits being greater than at the location 
of the small apertures. 

55 5. a shaving apparatus as claimed in Claims 2 and 4, 
characterized in that the hair-entry apertures for 
cutting long hairs are shaped as tuning forks. 
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6. A shaving apparatus as claimed in Claims 2 and 4, 
characterized in that the hair-entry apertures for 
cutting long hairs are formed by a double row of 
slits. 

7. A shaving apparatus as claimed in Claim 1 , char- 
acterized In that all the hair-entry apertures of the 
external cutting member are substantially radially 
oriented slits, the slits of one type of shaving field 
being wider than those of the other type of shaving 
field. 

8. A shaving apparatus as claimed in any one of the 
preceding Claims, characterized in that the shav- 
ing heads are pivotable in such a manner that the 
shaving surface defined by the surfaces of all the 
external cutting members can be adjusted to adopt 
a concave or a convex shape. 

9. A shaving apparatus as claimed in any one of the 
preceding Claims, characterized in that the exter- 
nal cutting members are rotatable through 180°. 

10. A method of manufacturing a shaving apparatus as 
claimed in any one of the preceding Claims, char- 
acterized in that the external cutting member is 
manufactured by means of an electrochemical ma- 
chining process. 



PatentansprOche 

1. Rasiergerat mit zumindest zwei Scherkopfen (3), 
die je ein auBeres Schneidglied (4) und ein relativ 
zu dem genannten auBeren Schneidglied antreib- 
bares inneres Schneidglied (6) haben, wobei jedes 
auBere Schneidglied Rasurfelder mit Haardurch- 
gangsoffnungen unterschiedlichen Typs hat, ein- 
schlieBlich eines Typs (7) zum Schneiden langer 
Haare und eines Typs (8) zum Schneiden kurzer 
Haare, dadurch gekennzeichnet, dass fur zwei 
benachbarte auBere Schneidglieder die Rasurfel- 
der des gleichen Typs einander zugewandt sind, 
wobei die GroBe der Rasurfelder derart ist, dass die 
Anordnung ein Zentralfeld mit Haaroffnungen des 
gleichen Typs und AuBenrasurfelder mit Offnungen 
eines anderen Typs ergibt, sodass Rasieren mit 
dem Zentralfeld oder den AuBenfeldem unter- 
schiedliche Rasiereffekte ergibt. 

2. Rasiergerat nach Anspruch 1 , dadurch gekenn- 
zeichnet, dass die Rasurfelder zum Schneiden 
langer Haare voneinander abgewandt sind. 

3. Rasiergerat nach Anspruch 1, dadurch gekenn- 
zeichnet, dass die Rasurfelder zum Schneiden 
langer Haare einander zugewandt sind. 



8 

4. Rasiergerat nach einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, dass die 
Haardurchgangsoffnungen zum Schneiden langer 
Haare im Wesentlichen radial orientierte Schlitze 

5 sind, die bis zum Rand des auBeren Schneidgliedes 

veriaufen, und jene zum Schneiden kurzer Haare 
kleine runde oder ovale Offnungen, wobei die Dicke 
des auBeren Schneidgliedes am Ort der Schlitze 
groBer ist als am Ort der kleinen Offnungen. 

w 

5. Rasiergerat nach Anspruchs 2 und 4, dadurch ge- 
kennzeichnet, dass die Haardurchgangsoffnun- 
gen zum Schneiden langer Haare wie Stimmgabeln 
geformt sind. 

15 

6. Rasiergerat nach Anspruchs 2 und 4, dadurch ge- 
kennzeichnet, dass die Haardurchgangsoffnun- 
gen zum Schneiden langer Haare von einer Dop- 
pelreihe von Schlitzen gebildet werden. 

20 

7. Rasiergerat nach Anspruch 1 , dadurch gekenn- 
zeichnet, dass alle Haardurchgangsoffnungen des 
auBeren Schneidgliedes im Wesentlichen radial ori- 
entierte Schlitze sind, wobei die Schlitze des einen 

25 Rasurfeldtyps breitersind als die des anderen Ra- 
surfeldtyps. 

8. Rasiergerat nach einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, dass die 

30 Scherkopfe in solcher Weise schwenkbar sind, 
dass die durch die Oberflachen aller auBeren 
Schneidglieder definierte Rasierflache auf eine 
konkave oder eine konvexe Form eingestellt wer- 
den kann. 

35 

9. Rasiergerat nach einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, dass die au- 
Beren Schneidglieder urn 180° drehbar sind. 

40 10. Verfahren zum Herstellen eines Rasiergerates 
nach einem der vorhergehenden Anspruche, da- 
durch gekennzeichnet, dass das auBere 
Schneidglied mit Hilfe eines elektrochemischen Be- 
arbeitungsprozesses hergestellt wird. 

45 

Revendications 

1 . Rasoir electrique comprenant au moins deux tetes 
so de rasage (3), chaque tete presentant un element 
a couper externe (4) et un element a couper interne 
(6) qui peut etre entraTne par rapport audit element 
a couper externe, chaque element a couper externe 
presentant des champs de rasage presentant des 
55 ouvertures d'entree de poils de differents types, 
comprenant un type (7) pour la coupe de poils longs 
et un type (8) pour la coupe de poils courts, carac- 
terise en ce que les champs de rasage du meme 
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type de deux elements a couper externes voisins 
sont diriges Tun vers Pautre, I'emplacement des 
champs de rasage esttelque I'effet de la disposition 
est un champ de rasage central presentant des 
ouvertures de meme type et des champs de rasage 
externes presentant des ouvertures d'un autre type, 
de facon que le rasage avec le champ central ou 
les champs externes se traduise par des effets de 
rasage differents. 

2. Rasoir electrique selon la revendication 1 , caracte- 
rise en ce que les champs de rasage pour la coupe 
de poils longs sont ecartes les uns des autres. 

3. Rasoir electrique selon la revendication caracteri- 
se en ce que les champs de rasage pour la coupe 
de poils courts sont diriges les uns vers les autres. 

4. Rasoir electrique selon I'une des revendications 
precedentes, caracterise en ceque les ouvertures 
d'entree de poils destinees a la coupe de poils longs 
sont constitutes par des fentes orientees de facon 
pratiquement radiale ets'etendent jusqu'au bord de 
I'element a couper exteme et celles destinees a la 
coupe de poils courts sont constitutes par de peti- 
tes ouvertures circulates ou ovales, I'epaisseur de 
['element a couper externe a I'endroit des fentes 
etant superieure a celle mesuree a I'endroit des pe- 
tites ouvertures. 

5. Rasoir electrique selon la revendication 2 et 4, ca- 
racterise en ce que les ouvertures d'entree de 
poils destinees a la coupe de poils longs sont sous 
forme de diapasons. 

6. Rasoir electrique selon la revendication 2 et 4, ca- 
racterise en ce que les ouvertures d'entree de 
poils destinees a la coupe des poils courts sont for- 
mees par une double rangee de fentes. 

7. Rasoir electrique selon la revendication 1 , caracte- 
rise en ce que toutes les ouvertures d'entree de 
poils de I'element a couper externe sont constitutes 
par des fentes orientees de facon pratiquement ra- 
diale, les fentes d'un type de champ de rasage etant 
plus larges que celles de I'autre type de champ de 
rasage. 

8. Rasoir electrique selon I'une des revendications 
precedentes, caracterise en ce que les tetes de 
rasage peuvent basculer de facon que la surface 
de rasage definie par les surfaces de tous les ele- 
ments a couper externes puisse etre ajustee afin 
d' adopter une forme concave ou une forme conve- 
xe. 

9. Rasoir electrique selon I'une des revendications 
precedentes, caracterise en ce que les elements 



a couper externes peuvent tourner de 1 80 °. 

10. Procede pour la fabrication d'un rasoir electrique 
selon i'une des revendications precedentes, carac- 
5 terise en ce que I'element a couper externe est rea- 

lise a I'aide d'un processus d'usinage electrochimi- 
que. 
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